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Experiment section
Materials: BP crystals were purchased from a commercial supplier (Smart-Elements) and stored in a dark Ar glove box. NMP (99.5 %, anhydrous) and EtOH were obtained from Aladdin Reagents. DMF, Ti(O i Pr) 4 and p-toluenesulfonic acid were obtained from Alfa-Aesar. All of the chemicals used in this study were of analytical reagent grade and were used without further purification.
Synthesis of BPs:
Ultrasmall BPs were synthesized using the method previously reported by our group. [1] In brief, BPs powder was added to NMP (30 mL, 1 mmol) and sonicated with a sonic tip for 3 h at 1200 W. The ultrasonic frequency was varied from 19 to 25 kHz and the ultrasound probe was used for 2 s with an interval of 4 s. The dispersion was then agitated in an ultrasonic ice bath continuously for a further 10 h at 300 W. The resulting dispersion was centrifuged for 20 min at 7,000 rpm and the supernatant containing the BPs was decanted gently. Afterwards, the supernatant was centrifuged for 20 min at 12,000 rpm and the precipitate was re-dispersed in NMP.
Synthesis of TiL 4 @BPs:
TiL 4 @BPs were synthesized using the method previously reported by our group. [2] In brief, XPS. UV-vis-NIR absorption spectra were acquired at room temperature on a Lambda25 spectrophotometer (PerkinElmer) with QS-grade quartz cuvettes.
Stability of bare BPs and TiL4@BPs:
The stability of bare BPs and TiL4@BPs were centrifuged from NMP, dispersed in water or DMEM medium at a concentration of 15 µg/mL, and exposed to air. The optical absorbance at for different time points was measured.
Cell culture: Three types of commercially available cell lines were used in this study. All cells were cultured in at 37℃ in an incubator with 95% air and 5% CO 2 . J774A.1 and RAW264.7 cells were cultured in DMEM and RPMI1640 medium supplemented with 10% fetal bovine serum (FBS)(Gibco), 2 mM L-glutamine, 100 U/mL penicillin and 1 mg/mL streptomycin (Invitrogen).
ATP assay: RAW 264.7 or J774A.1 cells were seeded in 96-well plates with 10,000/well and cultured for 12 hours, then treated with PBS, bare BPs and TiL 4 @BPs for 24 hours. The ATP in cells was measured using an ATP assay kit (sigma).
Lysosomal damage assay: J774A.1 cells treated with 10 µg/mL BPs in DMEM for 6 h. After washing with PBS, cells were stained using a Magic Red TM Cathepsin B Kit (ImmunoChemistry Technologies) for 1 h; cells were then stained with a membrane labeling kit (Sigma Aldrich) and Hoechst 33342
(Thermo Fisher Sintific), respectively for 1 h. The cells were observed using a confocal microscope (TCS SP5 laser scanning confocal microscope, Leica). 
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